Materials. All chemicals used were of analytical grade and used as received without further purification. Nickel(II) nitrate hexahydrate and urea were purchased from Tianjin Jinke Fine Chemical Institute. GalliuM(III) nitrate hydrate and stannous sulfate were purchased from Sigma-Aldrich. Glucose was purchased from J & K Scientific Ltd. The water used in all experiments was purified through a Millipore system. Preparation of Ni 3 Ga-MIHMs. In a typical synthesis of Ni 3 Ga-MIHMs, 0.675 mmol of Nickel(II) nitrate hexahydrate and 0.225 mmol of GalliuM(III) nitrate hydrate were dissolved together in 65 mL of water.
stirring to obtain a homogeneous solution. 0.03 mmol of glucose was further put into the above system and stirred until to obtain a clear solution.
The whole solution was transferred into a Teflon lined stainless steel autoclave, sealed and maintained at 150 °C for 17 h. After cooling to room temperature, the resulted precipitates were isolated by centrifugation, washed with pure water for several times. At last, the product was dried in air at 60 °C overnight. The obtained solid sample was allowed for calcination at 600 °C in a tube furnace. The Ni 3 Ga-MIHMs products were finally obtained by reducing the above calcinated intermediates by hydrogen at 630 °C. 3 Preparation of Ni-MHMs. In a typical synthesis of Ni-MHMs, 0.9 mmol of Nickel(II) nitrate hexahydrate were dissolved together in 65 mL of water. After stirring for half an hour, 10 mmol urea was then added under mild stirring to obtain a homogeneous solution. 0.03 mmol of glucose was further put into the above system and stirred until to obtain a clear solution.
The whole solution was transferred into a Teflon lined stainless steel autoclave, sealed and maintained at 150 °C for 17 h. After cooling to room temperature, the resulted precipitates were isolated by centrifugation, washed with pure water for several times. At last, the product was dried in air at 60 °C overnight. The obtained solid sample was allowed for calcination at 600 °C in a tube furnace. The Ni 3 Ga-MIHMs products were finally obtained by reducing the above calcinated intermediates by hydrogen at 550 °C. 
Preparation of Ni

XAFS measurements and analysis details:
The X-ray absorption spectra 5 at the Ni K-edge were recorded at 1W1B station in Beijing Synchrotron Radiation Facility (BSRF). The electron storage ring was operated at 2.5
GeV with a maximum current of 250 mA. Using Si(311) double-crystal monochromator, the data collection was carried out in transmission mode for Ni K-edge XAFS. All spectra were collected in ambient conditions. By using the third ionization chamber, standard compounds, Ni foil was N, coordination number; R, distance between absorber and backscatter atoms; σ 2 , Debye-Waller factor to account for both thermal and structural disorders; ΔE 0 , inner potential correction; R factor (%) indicates the goodness of the fit. Error bounds (accuracies) that characterize the structural parameters obtained by EXAFS spectroscopy were estimated as N ± 20%; R ± 1%; σ 2 ± 20%; ΔE 0 ± 20%. S 0 2 was fixed to 0.97 as determined from Ni foil fitting. 
